Introduction
Until recently, major guidelines recommended two distinct blood pressure targets for treated hypertensives, namely 140/90 mmHg in low-moderate risk individuals and 130/80 mmHg in high-risk ones. 1, 2 According to these guidelines, the blood pressure goal in treated older patients had to be the same as in younger patients, namely 140/90 mmHg or below, if tolerated. 1, 2 However, such recommendations were not supported by incontrovertible trial evidence. As a matter of fact, in all the large randomized trials of antihypertensive treatment in the elderly, showing a reduction in submit your manuscript | www.dovepress.com
Dovepress

1576
Omboni et al cardiovascular events through lowering blood pressure, the average systolic and diastolic blood pressure levels attained with treatment were never 140/90 mmHg. 3, 4 Other trials of more vs less intensive blood pressure lowering were unable to demonstrate benefits, in either aged individuals or high-risk hypertensive patients, by lowering systolic blood pressure 140 mmHg. [5] [6] [7] [8] [9] [10] [11] Additionally, the results of extensive reviews of randomized controlled trials showed that recommendation to lower blood pressure 130/80 mmHg in patients with diabetes or a history of cardiovascular or renal disease was not supported by any evidence. 3, [12] [13] [14] Taken together, results of all these studies suggested that evidence-based recommendations could be a most appropriate and modern approach to hypertension treatment management. Accordingly, most recent guidelines now recommend that patients with arterial hypertension associated with diabetes or chronic kidney disease must be treated to attain the goal of systolic blood pressure 140 mmHg and diastolic blood pressure 90 mmHg. They also suggest that in older persons it may be sufficient to treat high blood pressure to a target of 150/90 mmHg or lower. 1, 2, [14] [15] [16] [17] Given these premises, the question arises as whether the current available antihypertensive armamentarium, and particularly monotherapies, may be suitable to achieve modern blood pressure targets in older individuals, regardless of the presence of associated clinical conditions or additional cardiovascular risk factors. The availability of a large database of elderly hypertensive patients enrolled in two randomized, double-blind, parallel group studies with a similar design, comparing the efficacy of an angiotensinreceptor blocker (ARB), olmesartan medoxomil, with that of the angiotensin-converting enzyme (ACE)-inhibitor, ramipril, gave us the possibility to explore such a scenario. 18, 19 The original studies were devised at the time when old recommendations were still valid, and thus blood pressure targets differed between nondiabetics (140/90 mmHg) and diabetics (130/80 mmHg). Therefore, in the present paper we reanalyzed the data and compared the results by applying two different blood pressure targets indicated by the new hypertension guidelines: 140/90 mmHg, irrespective of the presence of diabetes, and 150/90 mmHg, as recommended for older hypertensives.
Methodology
The details on the study design and population can be found in previous publications. [18] [19] [20] Briefly, the two original studies 18, 19 had a multicenter, randomized, double-blind, parallel group design, consisting of a 2-week washout with placebo, followed by 12 weeks of treatment with olmesartan medoxomil or ramipril at initial doses of 10 or 2.5 mg once daily, respectively. The initial drug dose could be doubled after the 2nd or 6th week of treatment in case of lack of normalization (systolic blood pressure 140 mmHg or diastolic blood pressure 90 mmHg for nondiabetic, systolic blood pressure 130 mmHg or diastolic blood pressure 80 mmHg for diabetic patients). Elderly patients aged between 65 and 89 years, of either sex, with grade 1 or 2 essential hypertension (systolic blood pressure between 140 and 179 mmHg and diastolic blood pressure between 90 and 109 mmHg) were studied. All patients gave their written informed consent before being enrolled in the study. The study was approved by the Ethics Committees of each study center. As in the original studies, analysis was performed on patients who were eligible for intention-to-treat, defined as all randomized patients receiving at least one dose of active treatment drug and having at least one office blood pressure measurement after randomization, using the last-observation-carried-forward method for patients prematurely leaving the study.
Response to antihypertensive treatment was evaluated by using a blood pressure target of 140/90 mmHg in all patients, irrespective of the presence of diabetes, and 150/90 mmHg, as recommended for older hypertensives. Analysis of variance was used to assess the differences between groups for continuous variables, whereas comparison of normalized patients was performed by the chi-squared test. Subgroup analyses for sex, age groups, level of cardiovascular risk, type of hypertension, metabolic status, renal functions status, number and type of previous antihypertensive drugs, and according to drug tolerability were also made. The level of statistical significance was kept at 0.05 throughout the whole study. Data are shown as means ± standard deviation (SD) or as numbers and percentages.
Results
Treatment efficacy according to new blood pressure targets in the whole study group
The pooled dataset from the two studies consisted of 1,426 patients (intention-to-treat population) of which 712 were treated with olmesartan at an average dose of 27.2±12.6 mg (47.1% of patients taking the full drug dosage) and 714 treated with ramipril at an average dose of 7.3±3.1 mg (55.3% of patients taking the full drug dosage, P=0.008 vs olmesartan).
As shown in Table 1 , no statistically significant differences existed between the two treatment groups for the main demographic and clinical characteristics at baseline. 
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Olmesartan vs ramipril in elderly hypertensive patients Notes: Data are shown as means (± sD) or as absolute (n) and relative (%) frequencies. P-values for between-treatment difference are also reported.
a Available for 699 patients randomized to olmesartan and for 703 patients randomized to ramipril. b Percentages refer to treated patients (n=1,074). Abbreviations: BMI, body mass index; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; sD, standard deviation; ACe, angiotensin-converting enzyme.
As expected, using the new cutoffs, the rate of normalization at 12 weeks (study end) increased as compared to the original reports, being still significantly larger under olmesartan than under ramipril ( Figure 1 ). When the blood pressure target was set at 140/90 mmHg for all patients, 55.2% of olmesartan-treated patients attained blood pressure normalization vs 48.6% of ramipril-treated patients (P=0.013). The use of a less rigid target (150/90 mmHg), as indicated for the elderly, resulted in 70.1% rate of normalization under olmesartan and 63.2% under ramipril (P=0.006) at the end of the study. The superiority of olmesartan was observed at each study time point and the difference vs ramipril was statistically significant, except in one case.
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Omboni et al A summary of other studies assessing the efficacy of olmesartan monotherapy in elderly hypertensive patients is reported in Table 2 . Although the studies performed so far are not entirely homogenous for design, inclusion criteria, study duration, and endpoints, some similarities with our results may be observed, at least for some studies. For instance, the application of new blood pressure targets to our data gave results superimposable to those observed in a similar study by Kereiakes et al which made use of olmesartan at dosages of 20 or 40 mg with blood pressure targets evaluated at 140/90 mmHg ( Table 2) . 21 Our responder rate was also not dissimilar from that observed in a study by Saito et al employing olmesartan monotherapy at dosages of 5-40 mg, with the addition of other antihypertensive drugs. 22 In the other three 
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Olmesartan vs ramipril in elderly hypertensive patients studies, the percentages were higher than in our studies, but one study enrolled patients with entry blood pressure levels higher than those of our population and evaluated only diastolic blood pressure response. 23 Another study was characterized by a very long follow-up. 24 A last study included only patients with systolic hypertension and the proportion of responders, larger than in our study, was estimated taking into account the systolic blood pressure only. 25 Interestingly, in the present study, the proportion of patients achieving a blood pressure 140/90 mmHg was only marginally lower than that observed in a large cohort of 5,141 individuals aged 65-85 years receiving olmesartan 5-40 mg combined with a calcium channel blocker (amlodipine 2.5 or 5 mg, azelnidipine 8 or 16 mg) or a low-dose diuretic. 26 As a matter of fact, at the end of the 3.3 years of median follow-up, 68.0% of patients achieved the target blood pressure levels of 140/90 mmHg.
Blood pressure response according to sex, age, and absolute level of cardiovascular risk
In the original study report, blood pressure response was significantly better with olmesartan than with ramipril, in both men and women, as well as in younger individuals (65-69 years). 20 When the new therapeutic targets were applied, in the present analysis, the difference observed in favor of olmesartan was no more statistically significant for women (Table 3 ). Such differences as respect to the main study may be explained by the retrospective nature of the analysis, but we cannot exclude sex differences in response to olmesartan or ramipril, as postulated by recent studies in humans and animals. 27, 28 Concerning age, olmesartan was still significantly more effective than ramipril in patients younger than 70 years, whereas no superiority was observed in the other age categories, as in the original study (Table 3) .
When patients were classified according to the 10-year absolute risk of fatal cardiovascular disease, according to the SCORE (Systematic COronary Risk Evaluation) algorithm, 29 a larger proportion of patients in the low-moderate (5%) risk category responded to either treatment, with a statistically significant superiority of olmesartan over ramipril in the high-or very high-risk category (5%) ( Table 3) . Although application of the SCORE algorithm to elderly population may be not completely appropriate, given the fact that this population is at high risk for itself, such results may support the use of ARBs as an alternative to ACE inhibitors for the achievement of adequate blood pressure control with less intensive treatment in older hypertensive patients at higher 
1580
Omboni et al risk of cardiovascular events. This is particularly relevant because there is consistent evidence that olmesartan may reduce cardiovascular risk by simultaneously normalizing blood pressure and reversing the proatherogenic effects of angiotensin II, an effect which is particularly desirable in the elderly.
30,31
Blood pressure response according to type of hypertension
Olmesartan medoxomil also proved to be effective in controlling blood pressure, regardless of the type of hypertension. Most of the studied patients (75.5%) were affected by diastolic ± systolic hypertension. In these patients, the chance of attaining blood pressure normalization was significantly larger under olmesartan than under ramipril for both the thresholds considered (140/90 mmHg: 54.4% vs 46.7%, P=0.012; 150/90 mmHg: 68.4% vs 60.3%, P=0.006), confirming the results of the original analysis. In three previous studies, which enrolled a total of 1,235 hypertensive patients aged 65 years, the proportion of patients with a blood pressure 140/90 mmHg at the end of the study who were given olmesartan at doses 5-40 mg was 56.0%, thus very close to our finding. 21, 22, 24 In our population, isolated systolic hypertension was less common than diastolic ± systolic hypertension (24.5%), but the chance of achieving blood pressure normalization with treatment was similar for the two hypertension subtypes. As in the original publication, no statistically significant differences were observed between the treatment groups in terms of blood pressure normalization either considering the 140/90 mmHg (olmesartan 58.0% vs ramipril 54.0%, P=0.451) or the 150/90 mmHg cutoff (75.9% vs 71.1%, P=0.311). Such results indicate that also in a relatively small subgroup of high-risk patients such as those with isolated systolic hypertension, olmesartan is capable of adequately controlling blood pressure.
Blood pressure response in patients with metabolic disorders
The metabolic syndrome is characterized by the association of different cardiovascular risk factors such as abdominal obesity, atherogenic dyslipidemia, insulin resistance or glucose intolerance, and blood pressure elevation. 32 Patients suffering from this condition have a higher risk of cardiovascular fatal and nonfatal events than healthy people, particularly in the presence of diabetes mellitus. 33, 34 Treatment with a drug acting on the renin-angiotensin system (RAS) has been shown to be particularly effective for controlling blood pressure and reducing major cardiovascular events, in the presence of metabolic abnormalities, such as metabolic syndrome or diabetes. [35] [36] [37] In the pooled analysis of our studies, we analyzed the antihypertensive effect of olmesartan and ramipril in patients with metabolic syndromes, defined according to the International Diabetes Federation criteria and observed a significantly higher proportion of normalized patients under olmesartan, irrespective of the blood pressure target considered (Figure 2) . 38, 39 In addition to this finding, we observed a superior efficacy of olmesartan vs ramipril in patients with central or peripheral obesity (waist circumference 102 cm in men and 88 cm in women, or body mass index 30 kg/m 2 ), as well as in those with dyslipidemia (total cholesterol 190 mg/dL, or low-density lipoprotein cholesterol 115 mg/dL, or high-density lipoprotein cholesterol 40 mg/dL in men and 46 mg/dL in women, or triglycerides 150 mg/dL, or under specific treatment Table 3 Percentage of normalized and normalized or responder patients after 12 weeks of treatment with olmesartan medoxomil 10-40 mg (n=712) or ramipril 2.5-10 mg (n=714), according to sex, age and 10-year cardiovascular risk category (low-moderate: 5% and high-very high: 5%) 
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Olmesartan vs ramipril in elderly hypertensive patients with a lipid lowering drug). 1 The superiority of olmesartan for controlling blood pressure in patients with metabolic disorders may be explained by an overexpression of vascular angiotensin II type 1 (AT 1 )-receptors and overactivation of the RAS, which are the targets for the drug, and by a more specific inhibiting action of the ARB on the systemic and adipose tissue RAS. 40, 41 Despite a high rate of blood pressure normalization in the subgroup of diabetics, no statistically significant differences were observed between the two treatment groups (Figure 2) . The fact that olmesartan is as effective as ramipril in diabetic patients is in line with the results of a recent meta-analysis of 23 randomized controlled studies comparing ARBs and ACE inhibitors: no significant difference was found in the proportion of patients who achieved successful blood pressure control on a single antihypertensive agent of the ARB or ACE-inhibitor class. 36, 42 Blood pressure goal attainment according to renal function status An impaired renal function is a frequent finding in hypertensive patients and constitutes a very potent predictor of future cardiovascular events. 43 Current evidence supports the use of ARBs or ACE inhibitors as the therapy of choice for hypertension in patients with chronic kidney disease, due to specific renoprotective effects of these drugs, which are beyond their antihypertensive effect. [44] [45] [46] A post hoc analysis of the two pooled studies has previously shown that olmesartan medoxomil is efficacious in controlling blood pressure in the elderly patients of the 
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Omboni et al study, independently of their renal function status, assessed by estimated glomerular filtration rate (eGFR), using the Cockroft-Gault equation. 47 The efficacy of olmesartan proved to be generally superior to that of ramipril, in terms of blood pressure normalization, particularly in patients with normal or increased eGFR (90 mL/min/1.73 m 2 ) and in those with slightly reduced eGFR (60-90 mL/min/1.73 m 2 ). Data reanalysis based on the currently recommended blood pressure targets (140/90 or 150/90 mmHg) confirmed a statistically significant superiority of olmesartan vs ramipril in the normal or increased eGFR subgroup, with a comparable efficacy of the two drugs in the other two categories (Figure 3) .
Thus, it seems that RAS inhibition is effective in controlling blood pressure in older hypertensives, regardless of the renal status of the patients, even when less tight blood pressure control is required. Also in this case, as in the case of a tighter blood pressure control, olmesartan may help achieving a better blood pressure control in the subgroup of patients with a preserved renal function or at an early stage of the kidney disease.
Patients at target according to number and types of previous antihypertensive treatment
Patients with hypertension at highest risk of cardiovascular complications, such as older persons, have a greater chance of being resistant to particular classes of drugs or may not adequately respond to monotherapy. 1 In order to gain 
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Olmesartan vs ramipril in elderly hypertensive patients further insight into the mechanisms behind the efficacy of olmesartan and ramipril in our pooled datasets of aged hypertensives, we evaluated response rate in subgroups of patients according to the number of drugs and type or RAS antagonist (ARB or ACE inhibitor) used at the time of entering the studies. In never-treated patients (24.8% of the whole study population), olmesartan ability to achieve the blood pressure target, whether it was based on the 140/90 or the 150/90 mmHg threshold, was better than that of ramipril (with statistically significant differences for the 140/90 mmHg target), suggesting that the subgroup of patients of our population previously receiving no antihypertensive drug was more prone to respond to the ARB than to the ACE inhibitor (Figure 4) . Additionally, olmesartan appeared to be significantly superior to ramipril in the subgroup of patients that were previously treated with a combination therapy, suggesting that an olmesartan-based monotherapy may be a possible choice for patients that are less susceptible to an adequate blood pressure response to previous multiple antihypertensive treatment.
Blood pressure response to a RAS inhibitor may be reduced or event blunted in patients previously not responding to a drug from the same class. In our population, the rate of blood pressure control was similar with olmesartan and ramipril, independently of the kind of previous antihypertensive treatment, whether it was based on an ACE inhibitor or an ARB (Figure 4 ). 
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Omboni et al Drug safety according to blood pressure targets As previously shown, 44 patients (3.1%) reported 67 adverse events attributed to study treatment: 21 patients received olmesartan (33 adverse events) and 23 ramipril (34 adverse events) (P=0.767 between treatments). 20 The rate of patients with drug-related adverse events was the same in the group normalized at a target of 140/90 mmHg (23 of 740 patients, 3.1%) and of 150/90 mmHg (20 of 950 patients, 3.1%, P=0.948). In these two target groups, the rate of patients reporting adverse events attributed to study drug never differed between treatments (140/90 mmHg: olmesartan 2.0% vs ramipril 4.3%, P=0.074; 150/90 mmHg: olmesartan 2.2% vs ramipril 4.0%, P=0.110). Thus, in our study, the risk of reporting an adverse drug reaction was not related to the blood pressure level achieved during treatment.
Discussion and overall conclusion
All current hypertension guidelines have raised the target blood pressure goals in older hypertensive patients, while eliminating the tighter control recommendations in patients with diabetes and renal disease.
1,2,15-17 Notwithstanding such recommendations, strong debate exists among scientists on whether, in older or high-risk populations, blood pressure cutoffs should remain more conservative, namely kept higher, or rather a more aggressive approach should be followed, as it was in the past. 7, [48] [49] [50] The disagreement between studies and the difficulty in weighting the available evidence in the absence of definite data are reflected in the guidelines: some of them recommend a blood pressure target of 150/90 mmHg for persons older than 60 years, 2 whereas others recommend a goal of 140/90 mmHg, in persons aged 80 years or younger and 150/90 mmHg only in frail persons aged 80 years or more. 1, [15] [16] [17] We attempted to provide a better insight into this controversy, by reanalyzing the results of two large randomized studies at the light of the new blood pressure targets recommended by present hypertension guidelines. As in the original study, the efficacy of olmesartan was not negatively affected by age, sex, hypertension type, diabetes status, or other concomitant clinical conditions or cardiovascular risk factors. In most cases, olmesartan provided better blood pressure control than ramipril. Olmesartan was significantly more effective than ramipril in male patients, in younger patients (aged 65-59 years), in patients with a normal eGFR, and in those with diastolic ± systolic hypertension. Olmesartan showed better results than ramipril also in specific categories of high-risk patients, such as those with metabolic syndrome, obesity, dyslipidemia, and in general, in patients with a high or very high cardiovascular risk. Interestingly, patients previously untreated or treated with two or more antihypertensive drugs showed a significantly larger response with olmesartan than with ramipril.
Having said so, we must acknowledge some limitations of our post hoc analysis. First, although we pooled together data from two adequately powered, randomized, doubleblind, parallel group studies with an identical design, the fact of raising the target of adequate blood pressure control and applying less stringent criteria increased per se the rate of responders in both study treatments. This is because in the original study drug, uptitration and treatment tailoring were based on targets lower than those used in this reanalysis (140/90 mmHg in nondiabetic patients and 130/80 mmHg in diabetic patients). Second, we should acknowledge as a potential source of difference among treatment groups the fact that the antihypertensive effect of the maximum dose of ramipril employed in our study (10 mg) might not correspond in terms of efficacy to that of olmesartan (40 mg). The use of higher doses of ramipril could have allowed achieving better responses, but in the original study, comparisons were limited to the maximum doses currently recommended for the two drugs. Third, one meta-analysis documented that while the blood pressure dependent effects of ACE inhibitors and ARBs on the risk of stroke, coronary heart disease, and heart failure are similar, ACE inhibitors but not ARBs have blood pressure independent effect on the risk of major coronary disease events. 51 Very recently, a systematic review showed that ACE inhibitors are more effective in preventing coronary heart disease and less in preventing stroke, whereas ARBs are inferior in preventing coronary heart disease. 52 However, the blood pressure lowering effect of the two classes of drugs in hypertensive patients seems to be quite superimposable. 36, 42 Thus, in spite of some superiority in terms of antihypertensive effect of a given ARB over a given ACE inhibitor, as in our study, we must admit that there is no evidence in medical literature to recommend ARB over ACE inhibitor therapy. Differences found among active principles may instead suggest specific choices in specific conditions, or preferable combinations of drugs and doses. Fourth, in our study we showed a better blood pressure response with olmesartan, but we could not demonstrate any superiority in terms of prevention of cardiovascular outcomes because these endpoints were not assessed in the study. Thus, we cannot conclude that olmesartan is superior to ramipril in terms of cardiovascular protection in the elderly hypertensive patient. 
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Olmesartan vs ramipril in elderly hypertensive patients Notwithstanding these limitations, our results may be relevant for the clinical practice, providing some indication on the possible different response of elderly hypertensive patients to two different RAS inhibitors, when patients are targeted according to the blood pressure levels recommended by recent hypertension guidelines.
